Objective. The study aim was twofold: to investigate and describe the organizational attributes of accreditation programmes in low-and middle-income countries (LMICs) to determine how or to what extent these differ from those in higher-income countries (HICs) and to identify contextual factors that sustain or are barriers to their survival.
Introduction
The World Bank classifies countries into low-and middle-income and higher income groups based on their levels of income per capita [1] . Low-and middle-income countries (LMICs) face many challenges compared with higher income countries (HICs) in providing quality health care to their citizens. An investigation into patient safety in developing and transitional countries estimated an 83% preventable error rate and 30% of adverse events associated with deaths [2] , much higher than the estimates in developed countries. Aside from more resources, to improve the safety and quality of care, LMICs require political environments with sufficient capacity and focus to sustain institutions, structures and services in support of heathcare provision; mechanisms and infrastructure for quality and patient safety initiatives; and policies and procedures by which to embrace improvement strategies [3] . One gateway to appreciate the challenge of embracing these requirements is to examine the institutional basis for the provision of high-quality care in LMICs. A key institutional driver is a flourishing healthcare accreditation programme [4] [5] [6] . The prevailing logic for such programmes is well known: establishing systems that determine and apply organizational and clinical standards; assessing the extent of provider compliance with these standards; and encouraging continuous improvement as performance changes or requirements are raised over time [7, 8] . Healthcare accreditation organizations serve health systems by stimulating and enabling the translation of healthcare quality and safety standards into practice [9, 10] .
The evidence supports the hypothesis that, with comparatively fewer resources and less-stable political environments, it is harder for LMICs to sustain the structures and institutions needed for a thriving accreditation capability [11] . A high number of accreditation programmes have failed in resourcepoor country settings [11] . The barriers to successful and sustainable accreditation programme implementation are significant, and can be classified into external or internal factors. External factors include changes in government, a lack of legal standing or premature end to core funding by international donors. Internal factors include a range of issues such as operational (for example, capacity limitations, logistical difficulties and scheduling management); management systems (for example, implementation costs and inefficient processes); programme management (for example, information and data management, and surveyor workforce recruitment); and stakeholder management (for example, engagement, communication and incentives) [12] [13] [14] [15] [16] . Strategies used to facilitate effective accreditation programmes in LMICs can also be classified into external and internal factors. External factors include having dedicated programme funds and government or donor commitment, or preferably both. Internal factors are operational (for example, having a functioning accreditation agency); management systems (for example, leadership support, continual refinement of programmes and adequate branding of the accreditation programme and body) and stakeholder management (for example, ongoing engagement with stakeholders, provision of ongoing technical assistance to health services and use of clinician surveyors) [12 -17] . In a study into the sustainability of accreditation programmes in Europe, four important elements in accreditation services were identified: having a sufficiently large healthcare market; consistency of policy support; programme funding and financial incentives for participation [18] . This raises an interesting question: are there universal factors that influence the sustainability of an accreditation programme, regardless of income or country variability?
There is evidence that accreditation programmes globally have evolved to adopt a common model [6, 9, 19] , and this has further spread across LMICs and HICs [18] . This has been supported by a number of proponents including the International Society for Quality in Health Care (ISQua) (through its International Accreditation Program (IAP)) [20] , the World Health Organization [21] and donor agencies [18] . Regardless of the significant challenges and barriers faced in initiating and sustaining health service accreditation programmes in LMICs, advocates see value and utility in supporting them [11] . However, the support is based on belief rather than a solid evidence base. Empirical research comparing accreditation programmes globally is rare. Further investigations would reveal the comparability of programmes, operational aspects and contextual factors that sustain or are barriers to their survival [18] . Underlining these issues, there is limited understanding and evidence about policies and programmes, including accreditation programmes, that can improve quality in LMICs [22] . This study is one response to the call for research to address these knowledge gaps.
The study aim was twofold: to investigate and describe the organizational attributes of accreditation programmes in LMICs to determine how or to what extent these differ from those in HICs and to identify contextual factors that sustain or are barriers to their survival. Understanding the similarities and differences between accreditation programmes in LMICs and HICs can be beneficial for both groups in understanding how to run successful programmes with limited resources such as in LMIC and what, if anything, additional resources might purchase in HICs. Additionally, the activity contributes to developing the evidence base for improving quality systems and clinical care processes in LMICs.
Methods

Study design and participants
We drew on a questionnaire survey of international healthcare accreditation issues conducted between 2009 and 2011. The overarching aim of the broader study was 'to bring our knowledge of global developments [regarding accreditation programmes] up to date' [23] . This study was conducted by an international team, led by the second listed author, with expertise in accreditation and coordinated by ISQua [23] , administering a survey modified from one previously conducted in 1999 [21] . The team updated the previous survey, informed by other European surveys on accreditation programmes [18, 24, 25] . The questionnaire comprised 10 categories: covering: policy settings; programme governance; development; funding; training and facilitation; report management; scope of services; and activities in hospital and primary care. Across the 10 issues, there were 165 questions requiring numerical (including date), categorical or text responses [23] .
The inclusion criteria for the study was healthcare accreditation programmes that offered external assessment against published standards, formally recognized institutional compliance with those standards and were available nationwide or internationally to healthcare provider institutions or Health service accreditation programs † Accreditation, Low income settings networks at primary, secondary or tertiary level. We excluded specialized, regional or non-health programmes. The research team used a non-probability consecutive sampling strategy with snowball sampling to identify and recruit participants [26] . Surveyed accreditation programmes met the study criteria and agreed to participate. Participants from previous surveys, the ISQua IAP and personal contacts were targeted. An electronic invitation to participate was sent to 61 organizations from which 44 agreed to take part. There are reports in the literature indicating that there are between 70 and 80 nation-wide or international healthcare accreditation programmes worldwide [8, 19] and an unknown additional number of regional or niche programmes.
Analysis
Analysis strategies provided a descriptive and explanatory examination of the data. Content analysis [27] was used to identify and develop an understanding of commonalities between programmes. Responses were collated into a single Excel table enabling visual examination of the programme characteristics. Informed by issues identified in the literature review, the table was systematically examined to identify patterns or trends in the responses across the programmes [27] .
The 165 survey questions contained 50 categorical response-type questions, of which 38 were relevant for all organizations. This sub-group of questions each had two to eight response options, leading to 148 binary organizational attributes either possessed or not possessed by an accrediting organization. The sample size necessitated the use of different statistical approaches to identify similarities and dissimilarities between programmes in LMICs and HICs.
To highlight dissimilarities, we applied exact conditional twosided tests [28] to 38 eligible questions arranged into contingency tables with mutually exclusive categories. This approach aimed to detect associations between organizational characteristics identified by the questions and the LMIC-HIC status of organizations. Non-probabilistic sampling, small sample sizes and multiple testing issues prevented us from conducting inferential-type analysis. Therefore, we used P-values to identify the patterns of association rather than make strict inferences. In particular, P-values 0.05 have been treated as suggestive, with the corresponding organizational characteristics warranting further investigation and interpretation.
To identify similarities, we examined differences between proportions describing attributes possessed by organizations across the LMIC and HIC groups. The method for detecting dissimilarities introduced above does not directly extend to testing for equivalence of organizational characteristics. This is due to negligible statistical power of equivalence tests applied to small samples [29] . To identify dissimilarities, we constructed a measure based on the following equation: 
Results
To separate the LMIC and HIC samples, we stratified them according to the World Bank income classification [1] . Three informative characteristics are presented: gross-national income (GNI) per capita [30] ; population served by the programme; and programme connection or separation from government (Table 1) . In summary, the 44 healthcare accreditation programmes in 38 countries represent a combined population of over 2.7 billion people, or about 39% of the world's population, and are divided into 20 LMICs and 24 HICs.
Accreditation agencies in LMIC and HIC countries subscribe to a programme model with common features. They develop or adopt a set of healthcare standards; enroll members who self-assess against those standards; recruit, educate and manage a workforce of industry surveyors; send out teams of surveyors to Health Care Organizations (HCO) to assess progress against the standards; evaluate the survey team report; and, where earned, award accreditation status for a period of three to five years. LMIC programmes displayed similarities in three characteristics: government or donors, or both, provided funds to 16 (of 20) LMIC programmes; a majority of LMIC programmes, 18 of 20, (and 21 of 24 in HICs), reported using multiple incentives to encourage participation in accreditation by HCOs; and 15 (of 20) LMIC programmes reported only covering a small number of HCOs, indicating significant potential capacity for growth.
For the majority of organizational attributes, there were no substantial differences observed between LMIC and HIC accreditation programmes, although there were variations in respective response patterns. LMIC accreditation programmes had five organizational characteristics notably different to those of HICs (P , 0.05). We present these graphically and discuss them below ( Table 2 ). Table 3 summaries the results for identified concordant and discordant attributes. It can be seen from Fig. 1 (Table 3 ). The attributes indicated as discordant in Fig. 1 are largely consistent with evidence adduced by more formal statistical testing. The attributes identify specific points of dissimilarities between LMIC and HIC programmes corresponding to broader characteristics: related to government; legal status; programme evaluation; certification of trainees; and use of mathematical scoring for deciding accreditation awards. We summarize the responses to these five issues and illustrate each graphically.
How is the organization/programme related to government? (POL1) LMIC accreditation programmes are more likely to be funded by, or be under the auspices of, government, and HIC programmes tend to be independent (P ¼ 0.001). As illustrated in Fig. 2 , the attribute 'pol1_1: Managed within Ministry of Health or separate government agency' is the most discordant; only two HICs possess it: Poland and Portugal. What is the legal status of the accreditation organization? (POL3) The legal status of an accreditation programme is dependent upon its relationship to government. However, the dependence is not universal. LMIC programmes, when compared with HICs, are more likely to be within a government ministry or constituted as a government agency (P ¼ 0.005) (Fig. 3) . Are healthcare organizations formally requested to evaluate the organization/programme? (REP10) Twelve, or just over 60% of LMIC accreditation programmes, include an evaluation component for enrolled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HCOs. In contrast, 22 of 24, or over 90% of HIC programmes, include an evaluation component (P ¼ 0.030) (Fig. 4) .
Are successful trainee surveyors formally certificated? (TRA5)
The vast majority of LMIC programmes formally certify trainee surveyors (89%). However, just over half of HIC programmes do (57%; P ¼ 0.037) (Fig. 5) .
Are mathematical scoring or algorithms used to decide accreditation awards? (REP1) Both LMIC and HIC accreditation programmes tend to use numerical formulae in their operations (Fig. 6) , that is, 30 to 13, respectively. The majority of LMIC programmes (16) do use scoring, while almost half of the HIC programmes (10) do not use scoring. Of those accreditation programmes that do use scoring, LMIC programmes are more likely than HICs to use scoring for determining standards compliance, that is, 10 to 4, respectively. However, LMIC programmes are less likely than HICs to also use both scoring for determining standards compliance and deciding the accreditation award, that is, 4 to 9, respectively.
The attribute of using an algorithm for deciding an accreditation award (rep1_3) is identified as contributing to the evidence of programme similarity irrespective of country income status (Fig. 1) . This is explained by the way contingency table statistical testing is performed, that is, on contingency tables with mutually exclusive categories. The more detailed descriptive analysis of organizational attributes does not require the attributes to be mutually exclusive and thus was able to detect the similarity that would be masked otherwise. Despite the high level of agreement on a single attribute, we still accept the overall response to the scoring question as contributing to the evidence of dissimilarity between programmes in LMICs and HICs.
Discussion
The accreditation programmes of LMICs and HICs appear to be more similar than different in many of their characteristics, including governance arrangements, the processes and operations underpinning accreditation, and the use of incentives to encourage participation in accreditation by HCOs. The broad institutional logic of accreditation, of establishing systems to promote improvement, applying standards and providing feedback, seems to be increasingly ubiquitous across countries.
We found that LMICs' accreditation programmes, where they are distinguishable from those of HICs, are less likely to be independent, and more likely to be related to, or legally Health service accreditation programs † Accreditation, Low income settings associated with, government. Through adopting or maintaining these characteristics, accreditation programmes in LMICs are overcoming some of the barriers to sustainability or reinforcing their efforts to achieve sustainability [12 -17] . It is a rational response to resource environments and operational settings of LMICs' health systems that differ from those of HICs. Poorer countries typically have fewer resources to devote to the machinery, institutions and structures supporting healthcare provision or improvement [12, 14] . Additionally, LMIC programmes differ from their HIC counterparts in including more recent innovations in the development of accreditation, such as an evaluation component, certification processes for trainee surveyors and to make decisions on accreditation status based on a formulaic, mathematically oriented approach. It may be that LMICs, which have generally had the benefit of drawing on the expertise of longer-standing HIC and LMIC programmes, have been able to incorporate developments such as these in their accreditation programmes, often via the provision of technical assistance or donor support. This may also be a signal that accreditation is becoming increasingly international, and programmes such as those offered by LMICs are learning from the store of global experience.
Despite growing global interest in accreditation programmes in LMICs, and HICs, the publicly accessible research evidence base is limited [12 -17, 31 -37] . It would be valuable to have greater access to independent evaluations, technical assistance documentation and donor reports of accreditation programmes in LMICs to increase the stock of knowledge. Accreditation represents a considerable investment, as does the provision of support to LMICs in enhancing it. Learning more about it through extant reports, evaluations and analyses would be beneficial to multiple stakeholders.
Having responded to our first study aim, we can now consider the second question raised in the introduction: are there universal factors that influence the sustainability of an accreditation programme, regardless of income or country? Drawing on published research and our study here, we offer a conditional answer. Accreditation programme sustainability, irrespective of country characteristics, is influenced by: ongoing policy support from government; a sufficient large healthcare market size; stable programme funding; diverse incentives to encourage participation in accreditation by HCOs; and the continual refinement and improvement in accreditation agency operations and programme delivery.
As to limitations, the sample size represented a challenge for statistical analysis. A larger sample could have revealed additional interesting points, and in future international surveys we intend to enroll more organizations. We have applied analytical procedures to identify univariate associations, and have not examined potential confounding, or independent factors associated with more than one variable of interest. These issues are to be addressed in future studies. Some interesting organizational characteristics, such as financial costs and accreditation processes, were left outside the present investigation. This study was cross-sectional and comparative in nature; operational aspects, and longitudinal changes in accreditation, should be addressed in future studies.
Conclusions
Understanding the similarities, differences and factors that sustain accreditation programmes in LMICs, and HICs, can be applied to benefit programmes around the world. Accreditation programmes may be becoming more similar, conforming to an international model more than in the past, and learning from each other. Accreditation programmes are contributing to incremental improvements in quality systems and clinical process in health systems around the world. There are widespread beliefs that a flourishing accreditation programme is one element of the institutional basis for highquality health care.
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